spore germination and mycelial growth. Carboxin is 5, 6-dihydro-2-methyl-1, 4-oxathiine-3-carboxanilide. Carboxin is Systemic fungicide which inhibits mitochondrial function by disrupting complex II (succinate dehydrogenase) in the respiratory electron transport chain. Structures of compounds 1 shown in figure 1-3 Various publications are available regarding determination method of Imidacloprid, Thiram and Carboxin but most of the methods are applicable either to Imidacloprid or Thiram or Carboxin in various pesticide formulations or in foods or water samples. UPLC MS/MS method was reported for quantification of Imidacloprid in paddy, vegetables, soil and water samples 2, 3, 4, 5, 6 , by HPLC for formulation products 7, 8 also by Chrono-potenitiometry in formulation and river water samples 9 also by Gas chromatography GC-NPD/ GC-ECD) 10 also by ELISA method 11 and volumetric method in potato samples 12 .Normal phase HPLC method reported for Thiram 13 and also by LC/MS/MS 14 .HPLC method for Carboxin was reported for formulation samples and in cabbage 15, 16 , gas chromatographic method GC-AED 17 and GC-MS 18 reported and spectrophotometric method for formulation and environmental samples 19 This solution then sonicated for 10 minutes and diluted to volume with diluent. Further 5 ml of this solution is taken in 50 ml volumetric flask and made up to mark with the diluent. This standard solution contains 0.396 mg/ml of Imidacloprid, 0.118 mg/ml of Thiram and 0.116 mg/ml of Carboxin. Sample Preparation: Sample solution was prepared by taking about 100 mg of sample in 50 ml volumetric flask, about 10 ml of diluent was added and sonicated for 10 minutes with intermittent shaking. The content was brought back to ambient temperature and diluted to volume with diluent. The sample was filtered through 0.45µm nylon syringe filter. Chromatographic condition: Method involves use of Poroshell 120 EC-C18 (Agilent Technologies) column with length of 100 mm, internal diameter 4.6 mm and 2.7 µm particle size of stationary phase. The column oven temperature maintained at 30°C throughout the analysis. Different composition tried in isocratic mode. Mobile Phase-A Water: Mobile Phase-B Methanol (40:60 v/v) was selected which gave good resolution. The flow rate was maintained at 0.4 ml/min and detection at 250 nm was carried out with injection volume of 1 µl. Initial analysis of sample: Sample was analyzed in accordance with above mentioned conditioned and calculated results were tabulated in table 1. 23 .The development trials were taken by using the degraded sample of each component was done, by keeping them in various extreme conditions. The column selection has been done on the basis of back pressure, resolution, peak shape and day to day reproducibility of retention time. After evaluating all these factors, Agilent make Poroshell 120 EC C18 (100 mm x 4.6 mm, 2.7 µm particle size) column was found to be giving satisfactory results. The selection of mobile phase is based on the chemical structure of three actives. Considerably good results were obtained . The used forced degradation conditions, stress agent concentration and times of stress, were found to affect degradation, preferably1% to 30% and not complete degradation of active materials. The discovery such conditions was based on trial and error. Refer Table 2 for % degradation (%m/v) in each stress conditions. Acidic condition: Acidic degradation study was performed by taking about 100 mg of sample in 50 volumetric flask and added 5 ml of 0.1N HCl and kept for 1hour at room temperature. After 1 hour sample was neutralized with 5 ml of 0.1N NaOH, diluted with diluent and filtered through 0.45µ nylon syringe filter and injected. Alkaline condition: Alkaline degradation study was performed by taking about 100 mg of sample in 50 volumetric flask and added 5 ml of 0.1N NaOH and kept for 1hour at room temperature. After 1 hour sample was neutralized with 5 ml of 0.1N HCl, diluted with diluent and filtered through 0.45µ nylon syringe filter and injected. Oxidative condition: Oxidative degradation study was performed by taking about 100 mg of sample in 50 volumetric flask and added 5 ml of 5% H 2 O 2 and kept for 30 minutes at room temperature. After 30 minutes sample was diluted with diluent and filtered through 0.45µ nylon syringe filter and injected. Thermal condition: Thermal degradation was performed by exposing formulation sample at 54°C for 14 days. This condition also known as Accelerated Heat Study (AHS).About 100 mg of sample taken in 50 volumetric flask diluted with diluent, sonicate and filtered through 0.45µ nylon syringe filter and injected. Photolytic condition: Photolytic degradation study was performed by exposing formulation sample to sunlight for 14 days. About 100 mg of sample taken in 50 volumetric flasks diluted with diluent sonicate and filtered through 0.45µ nylon syringe filter and injected. 26 and SANCO guidelines 27 .Various method validation parameters were performed 28 . Specificity: Specificity of the method was determined by injecting mobile phase blank, formulation blank, Imidacloprid standard, Thiram standard and Carboxin Standard and sample solution. Since there was no interference between the peaks of active ingredients in standard, sample as well as in mobile phase blank and formulation blank (placebo). Also peak purity was found satisfactory. Refer figure 5-8. The Precision was evaluated at two levels, repeatability (intraday) and intermediate precision (interday). Repeatability precision was investigated by six replicate injections of Imidacloprid, Thiram and Carboxin with concentration 240 mg/ml (24.0% mv), 70 mg/ml (7.0% m/v) and 70 mg/ml (7.0% m/v) respectively and six different preparation of same sample, for intermediate precision proceed same as repeatability precision but performed on different day. The results of precision was expressed as % RSD and was tabulated in Table 5 29 and tabulated in Table 9 . A simple, specific and reliable UPLC method has been developed for quantification of Imidacloprid, Thiram and carboxin in their pesticide formulation. Stress study showed that all degradation products were well separated from Imidacloprid, Thiram and Carboxin peaks confirming its stability indicating power. Method validation study showed that the method is specific, linear, accurate and easily reproducible. This method can also be used for quantification of Imidacloprid, Thiram and Carboxin in their single or combination formulated products with different strengths and different formulation types. This method can also useful for analysis of environmental samples (soil, water), agricultural products for pesticide residue analysis of same actives but required additional extraction procedure. Hence developed method can be adapted to regular quality control analysis of production samples and stability samples, environmental samples.
Fig. 1 Structure of Imidacloprid

